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(57) ABSTRACT

A thermo-forming packaging machine having a machine
frame and a film advance device for gripping one side ofa film
web and for transporting the film web through one or more
workstations in the thermo-forming packaging machine. The
film advance device may be provided only on one side of the
machine frame allowing the present packaging machine to
utilize packaging film webs of different widths. The thermo-
forming packaging machine may also include an alignment
device to align an edge of the packaging film with the film
advance device. The thermo-forming packaging machine
may also include one or more counter supports to prevent the
film from being displaced by a forming tool lower part of the
forming station.
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1
THERMOFORMING PACKAGING MACHINE

FIELD OF THE INVENTION

The invention relates to a thermo-forming packaging
machine with a film advance device for gripping and trans-
porting one side of a film web.

BACKGROUND OF THE INVENTION

Thermo-forming packaging machines are known from the
applicant’s EP 0126 878 Al and EP 1 816 075 Al in which a
film web is gripped with two clamping chains that are
arranged on both sides of the film web and intermittently
transported by the thermo-forming packaging machine. The
width of the machine is determined by the width of the film
web to be transported, or vice versa. The drawback of thermo-
forming packaging machines having clamping chains
arranged on two sides is that only a single film web width can
be used corresponding to the distance of the clamping chains
from each other, as conversion of the machine to a different
film web width would entail an enormous effort and is tech-
nically very difficult to realize.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a possi-
bility of being able to transport and process film webs with
different film widths on a thermo-forming packaging
machine.

The thermo-forming packaging machine according to the
invention may comprise a machine frame aligned in a direc-
tion of transport for a film web having a first and a second
side, and a film advance device for gripping one side of the
film web and for transporting the film web, wherein the film
advance device is provided only on one side of the machine
frame. Such single-side film advance may allow the use of
film webs of various widths with a maximum width that is
determined by the spacing of the two sides of the machine
frame. By using arbitrarily selectable film web widths, film
material can be saved because firstly, no film edge for another
film advance device needs to be provided, and secondly, the
film web width can be precisely adapted to the space required
for the desired packaging size. The costs of film consumption
per package are an important cost factor for the production
costs, in particular with rigid films and multilayer films.

It was extremely surprising and unexpected for the person
skilled in the art that a single-side film advance device is
sufficient for the thermo-forming packaging machine accord-
ing to the present invention, because the person skilled in the
art had to date always assumed that a film web must be
tensioned on both sides. The present invention overcomes the
prejudice that symmetrical two-sided gripping of the film
web is required to ensure reliable distortion-free transport of
a film web in a thermo-forming packaging machine.

In an advantageous embodiment, a device for web edge
guidance may be provided for position control of the film web
relative to the film advance device in order to precisely feed
one side of the film web to be gripped to the film advance
device, so that reliable transport can be ensured.

Preferably, the device for web edge guidance may com-
prise a roller that is pivotable relative to the film advance
device and driven, for example, by a servomotor. The film
web, being unwound from a feed reel, runs over this roller
prior to being approached to the film advance device. By
changing the position of the roller, a lateral motion of the film
web can be generated relative to the film advance device or the
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2

machine frame, respectively, and the film web can be guided
respectively or one side of the film web can be positioned
accordingly. One variant is also conceivable in which at least
two rollers may be connected together with a frame which in
turn is designed pivotable relative to the film advance device.

Preferably, a thermo-forming packaging machine accord-
ing to the invention may comprise one or more film counter
supports for the film web that are provided upstream and/or
downstream of a workstation, for example a molding or seal-
ing station. When opening a workstation, adhesion due to
negative pressure between trays formed in the film web and a
tool lower part can occur, and the film web can tend to be at
least partially drawn downwardly by the tool lower part. The
film counter supports may hold the film web in its transport-
ing plane and assist detachment of the trays from the tool
lower part. This may prevent the film web to be drawn down-
wardly by the lower tool part, in particular in the area that is
not supported by the film advance device.

In an advantageous further development, a clamping
device may be provided for clamping the film web onto the
film counter support, particularly in areas close to the work
station, in order to prevent the film web from being drawn
downwardly by the tool lower part when opening the work-
station.

Preferably, an auxiliary transport device may be provided
for supporting the single-side film transport by the film
advance device. A top film may be sealed onto the film web
with the molded trays at the sealing station. The top film may
be drawn from a material storage in that the film transport by
the film advance device draws the top film sealed onto the film
web along in the direction of transport. This increases the
tensile forces onto the film web, and the risk of wrinkles being
formed in the film increases in the region of the film web
located across from the film advance device. Wrinkles may be
reduced by the auxiliary transport device.

Preferably, the auxiliary transport device for transporting a
top film may be provided upstream of the sealing station, so
that no additional tensile forces act upon the film web and
wrinkling of the film web and/or the top film may be pre-
vented.

The auxiliary transport device preferably comprises a
clamping chain for transporting the top film synchronously
with the film web wherein the auxiliary transport device may
also be able to transport different widths of top films. A device
for web edge guidance may also be located upstream of such
a single-side clamping chain advance to feed the position of
one side of the top film precisely to the clamping chain of the
auxiliary transport device.

In one advantageous variant, a tray advancer (or tray
pusher) may be disposed downstream of the sealing station to
prevent wrinkling due to tensile forces experienced in the
cover film.

Preferably, the package trays, using such a tray advancer,
may be advanced by the film advance device from the under-
side of the film web in synchronism with the film transport.
The tray advancer may comprise slide elements extending
transversely to the direction of transport across all adjacently
disposed tracks of packages and that may engage the package
trays.

In a preferred embodiment of a thermo-forming packaging
machine according to the invention, the side of the machine
frame located opposite to the film advance device may be
open in the region of a workstation in order to be able to move
tools of the work station horizontally transverse to the direc-
tion of transport. This allows removal of tools for mainte-
nance or cleaning purposes without the film web having to be
cut out or off. Furthermore, there are no conversion measures
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necessary since only side panels need to be removed or
opened to move or exchange tools. The workstations can be a
forming, sealing or cutting station. A forming tool upper part,
forming tool lower part, sealing tool upper part, sealing tool
lower part etc. are to be considered as being tools. Appropri-
ate tools are preferably to be employed according to the use of
different film web widths; therefore, a simple change of these
tools is a particular advantage. The side of the machine frame
disposed opposite to the film advance device may be inter-
rupted or partially opened only for the space required.

Preferably, the film web being provided for processing in a
thermo-forming packaging machine described above may be
at least 200 pm thick, preferably at least 250 pm.

Preferably, the film advance device may be designed as a
clamping chain. Alternatively, the film advance device may
grip the film web and fasten it laterally, for example, using
pins.

Also conceivable is the use of two or more film advance
devices or clamping chains for transporting a web film,
wherein the film advance devices may be provided consecu-
tively on one side of the machine frame.

Other aspects and advantages of the present invention will
be apparent from the following detailed description of the
preferred embodiments and the accompanying drawing fig-
ures.

DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING

The accompanying drawings form a part of the specifica-
tion and are to be read in conjunction therewith, in which like
reference numerals are employed to indicate like or similar
parts in the various views.

FIG. 1 is a schematic side view of one embodiment of a
thermo-forming packaging machine in accordance with the
teachings of the present disclosure;

FIG. 2 is a schematic top plan view of a front portion of the
thermo-forming packaging machine of FIG. 1; and

FIG. 3 is a schematic side view of the front portion of the
thermo-forming packaging machine of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

The invention will now be described with reference to the
drawing figures. For purposes of clarity in illustrating the
characteristics of the present invention, proportional relation-
ships of the elements have not necessarily been maintained in
the drawing figures.

The following detailed description of the present invention
references the accompanying drawing figures that illustrate
specific embodiments in which the invention can be prac-
ticed. The embodiments are intended to describe aspects of
the present invention in sufficient detail to enable those
skilled in the art to practice the invention. Other embodiments
can be utilized and changes can be made without departing
from the spirit and scope of the present invention. The present
invention is defined by the appended claims and, therefore,
the description is not to be taken in a limiting sense and shall
not limit the scope of equivalents to which such claims are
entitled.

FIG. 1 shows a schematic view of a thermo-forming pack-
aging machine 1 according to one embodiment of the present
invention. This thermo-forming packaging machine 1 com-
prises a forming station 2, a sealing station 3, a transverse
cutting device 4 and a longitudinal cutting device 5, which are
arranged in this sequence in a direction of production R on a
machine frame 6. The machine frame 6 comprises a feed reel
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7 disposed on the inlet side from which a first film web 8 is
drawn off. In the region of the sealing station 3, a material
storage 9 is provided from which a top film 10 is drawn off. In
this, an auxiliary transport device 110 is provided for the top
film 10 between the material storage 9 and the sealing station
3. The thermo-forming packaging machine 1 comprises a
discharge device 13 on the outlet side in the form of a trans-
port belt with which the fully separated packages 17 are
removed. Furthermore, the thermo-forming packaging
machine 1 comprises a film advance device which grips the
film web 8 and transports it on with every main processing
cycle in the direction of transport R. The film advance device
is presently embodied by a transport chain 11 (see FIGS. 2
and 3) disposed only on a single side at the film web 8. As
shownin FIGS. 2 and 3, adevice 12 for web edge guidance for
the film web 8 is arranged between the feed reel 7 and the
clamping chain 11.

Now turning back to FIG. 1, in the embodiment illustrated,
the forming station 2 is embodied as a thermo-forming station
in which trays 14 are formed into the film web 8 after it has
been heated by a heater, not shown. In this, the forming station
2 can be designed such that several trays are formed adja-
cently in the direction transverse to the direction of process-
ing R as shown in FIG. 2. In the direction of processing R
downstream of the forming station 2, a loading stretch 15 is
provided in which the trays 14 formed into the film web 8 are
filled with product 16.

The sealing station 3 has a sealable chamber in which the
atmosphere in the trays 14 can, e.g. by flushing with a gas, be
replaced with an exchange gas or a gas mixture prior to
sealing.

The transverse cutting device 4 is designed as a punch that
severs the film web film 8 and the top film 10 between adja-
cent trays 14 in a direction transverse to the direction of
processing R. The transverse cutting device 4 operates in such
a manner that the film web 8 is not severed across the entire
width, but is not cut at least in an edge region. This allows
continued transport of the film web 8 with the top film 10 in a
controlled manner by the film advance device.

The longitudinal cutting device 5 is in the illustrated
embodiment configured as a blade assembly with which the
film web 8 and the top film 10 are cut between adjacent trays
14 and at the side edge of the film 8, so that separated pack-
ages 17 are given downstream of the longitudinal cutting
device 5.

The thermo-forming packaging machine 1 also comprises
a control unit 18. It serves the purpose of controlling and
monitoring the processes running in the thermo-forming
packaging machine 1. A display device 19 with controls ele-
ments 20 is used for visualizing or influencing the processes
in the packaging machine 1 for or by an operator, respectively.

The general mode of operation of the thermo-forming
packaging machine 1 shall be described briefly below.

As shownin FIGS. 2 and 3, the film web 8 is drawn from the
feed reel 7 and fed along a device 12 for web edge guidance
to the clamping chain 11 disposed on a single side. The device
12 ensures that one side of the film web 8 is fed to the
clamping chain 11 such that the clamping chain 11 securely
grips the film web 8 and reliably transports it intermittently
through the thermo-forming packaging machine 1 in the
direction of transport R. As best shown in FIG. 1, the film web
8 is transported into the forming station 2, and trays 14 are
therein formed in the film web 8 by thermo-forming. The
trays 14 are together with the surrounding area of the film web
8 further transported in a main processing cycle to the loading
stretch 15 in which they are filled with product 16.
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As further shown in FIG. 1, the filled trays 14 together with
the surrounding area of the film web 8 are then transported in
a main processing cycle through the film advance device into
the sealing station 3. Following a sealing process onto the film
web 8, the top film 10 is further transported with the advance
motion of the film web 8. In this, the top film 10, assisted by
an auxiliary transport device 110, is drawn off the material
storage 9. By sealing the top film 10 onto the trays 14, sealed
packages 17 are created that are separated in the subsequent
cuts 4 and 5 and with the discharge device 13 removed from
the thermo-forming packaging machine 1. Instead of the
transverse 4 and longitudinal cut 5, a complete cutting tool
(not shown) can also be provided which cuts out packages 17
in a single cutting operation.

FIG. 2 shows a partial view of the front portion of a thermo-
forming packaging machine 1 from the feed reel 7 to the
loading stretch 15 in a schematic plan view. The thermo-
forming packaging machine 1 comprises only a single clamp-
ing chain 11 as a film advance device which is attached with
a chain guide 21 at a first side 22 of the machine frame 6. The
oppositely disposed second side 22' of the machine frame 6 is
arranged at a distance D parallel to the first side 22 and is
partially recessed in the region of the forming station 2. The
thermo-forming packaging machine 1 allows various film
web widths D1 and D2 to be processed, as the film webs 8 or
8' are always gripped and transported only at the first side 22
of'the machine frame 6 by the clamping chain 11. The device
12 in the form of aroller (later also designated by 12) for web
edge guidance is pivotally attached to the machine frame 6. A
sensor 23 detects the position of one side of the film web 8 and
forwards that information to the control unit 18. The control
unit 18 controls the position of the roller 12 using a servo
motor 24 (see FIG. 3) so that the side 25 of the film web 8 can
be adjusted relative to the clamping chain 11 by pivoting or a
changing the position of the roller 12 in order to ensure that
the film web 8 is reliably gripped by the clamping chain 11.
Film webs 8' with a different, for example, greater film web
width D2 can also be used as long as they are not wider than
the spacing D of the sides 22, 22' of the machine frame 6.

As shown in FIGS. 2 and 3, immediately up- and down-
stream of the forming station 2, strip-shaped film counter
supports 26 and 27 are provided vertically movable directly
below the film web 8. In their upper position directly below
the film web 8, the film counter supports 26, 27 hold the film
web 8 after the forming process in this upper position so that,
during a motion of a forming tool lower part 29 when opening
the forming station 2, the film web 8 is not by adhesion of the
form trays 14 to the forming tool lower part 29 drawn along
downwardly and the film web 8 can detach more easily and
quickly from the forming tool lower part 29.

As shown in FIG. 2, strip-shaped film supports 28 oriented
in the direction of transport R are as a support of the film web
8 disposed between or adjacent to the tracks S of the package
trays 14 directly below the film web 8.

FIG. 3 is a schematic side view of the front portion of
packaging machine 1 and shows the forming tool lower part
29 and a forming tool upper part 30 of the forming station 2.
The film counter supports 26, 27 are vertically movable and
remain in their upper position until the forming tool lower
part 29 has performed at least a portion of its vertical motion
in a downwardly direction. The film counter supports 26, 27
then follow this vertical motion in order to again quickly clear
for an advance motion of the molded trays 14 or the film web
8, respectively. Clamping devices 34, 35 are provided oppo-
site to the film counter supports 26, 27 on the respective other
side of the film web 8 and clamp the film web 8 against the
film counter supports 26, 27 when the latter are in their upper
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position directly below the film web 8. The clamping devices
34, 35 can with amembrane exert a clamping force against the
film counter supports 26, 27, or the film counter supports 26,
27 create a clamping force against statically attached clamp-
ing devices 34, 35 that can be located directly on the upper
side of the film web 8.

Itis shown in FIG. 3 that the second side 22' of the machine
frame 6 located opposite to the clamping chain 11 comprises
arecess 31 to allow a motion of the forming tools 29, 30 in the
direction (out of the drawing plane) transversely to the direc-
tion of transport R in order to facilitate tool exchange or
maintenance or cleaning of the tools 29, 30. As further shown
in FIG. 3, in the region of a film inlet 32, a first clamp 33 of the
clamping chain 11 is not yet sufficiently closed such that
would clamp the film web 8. With the advance motion of the
clamping chain 11 in the direction of transport R, the clamp
33 closes and grips the film web 8. Web edge guidance with
the sensor 23 and the servo motor 24 ensures that the change
in position of the roller 12, preferably by a pivoting motion
about a vertical axis respectively, controls the position of the
side 25 (as shown in FIG. 2) of the film web 8 to be suitable to
be gripped by the clamp 33.

From the foregoing, it will be seen that this invention is one
well adapted to attain all the ends and objects hereinabove set
forth together with other advantages which are obvious and
which are inherent to the structure. It will be understood that
certain features and sub combinations are of utility and may
be employed without reference to other features and sub
combinations. This is contemplated by and is within the scope
of'the claims. Since many possible embodiments of the inven-
tion may be made without departing from the scope thereof, it
is also to be understood that all matters herein set forth or
shown in the accompanying drawings are to be interpreted as
illustrative and not limiting.

The constructions and methods described above and illus-
trated in the drawings are presented by way of example only
and are not intended to limit the concepts and principles of the
present invention. Thus, there has been shown and described
several embodiments of a novel invention. As is evident from
the foregoing description, certain aspects of the present
invention are not limited by the particular details of the
examples illustrated herein, and it is therefore contemplated
that other modifications and applications, or equivalents
thereof, will occur to those skilled in the art. The terms “hav-
ing” and “including” and similar terms as used in the forego-
ing specification are used in the sense of “optional” or “may
include” and not as “required”. Many changes, modifications,
variations and other uses and applications of the present con-
struction will, however, become apparent to those skilled in
the art after considering the specification and the accompa-
nying drawings. All such changes, modifications, variations
and other uses and applications which do not depart from the
spirit and scope of the invention are deemed to be covered by
the invention which is limited only by the claims which fol-
low.

The invention claimed is:

1. A thermo-forming packaging machine comprising:

a machine frame having a first side and a second side, said
machine frame aligned in a direction of transport of a
film web, said film web comprising a first side and a
second side; and

a film advance device disposed only on said first side of
said machine frame, said film advance device disposed
for gripping the first side of the film web, wherein said
second side of said film web is an un-gripped side of the
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film web, and said film advance device disposed for
transporting said film web through at least a portion of
said packaging machine.

2. The thermo-forming packaging machine of claim 1,
further comprising a web-edge guidance device for control-
ling the position of said film web relative to said film advance
device.

3. The thermo-forming packaging machine of claim 2,
wherein said web-edge guidance device comprises a roller
pivotable relative to said film advance device.

4. The thermo-forming packaging machine of claim 1,
further comprising at least one film counter support for ver-
tically supporting said film web, said film counter support
disposed upstream and/or downstream of a workstation of
said thermo-forming packaging machine.

5. The thermo-forming packaging machine of claim 4,
further comprising a clamping device for clamping said film
web against said film counter support.

6. The thermoforming packaging machine of claim 1, fur-
ther comprising one or more film support members disposed
atone of: a location between one or more tracks of a plurality
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of package trays formed in said film web, and a location
proximate the un-gripped side of the film web and opposite
said film advance device.

7. The thermoforming packaging machine of claim 1, fur-
ther comprising an auxiliary transport device for transporting
atop film, said top film provided upstream of a sealing station.

8. The thermo-forming packaging machine of claim 7,
wherein said auxiliary transport device comprises a clamping
chain for transporting said top film synchronously with the
transport of said film web.

9. The thereto-forming packaging machine of claim 7,
wherein said auxiliary transport device comprises at least one
rubber roller for transporting said top film synchronously
with the transport of said film web.

10. The thermo-forming packaging machine of claim 1,
wherein said second side of said machine frame is open in the
region of a workstation of the thermo-forming packaging
machine such that one or more tools of said workstation is
moveable in a direction substantially horizontally transverse
to said direction of transport of said film web.

11. The thermo-forming packaging machine of claim 1,
wherein said film advance device is a clamping chain.
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